Current analysis of nonlinear distortion phenomena is often based on the perturbation approximation assumption that the response of the basilar membrane (BM) to a pair of input tones is a simple superposition of the responses to the tones as if they were separately inputted [1] . Moreover, the estimate of the phase delays between the distortion product (DP) responses on the BM and those detected as frequency components of otoacoustic emissions are based on the concept that the cochlear partition behaves as a transmission line. Frequency-domain simulations based on a nonlinear hydrodynamic model of the human cochlea [2, 3] lead to results that contrast both such beliefs.
Introduction
Frequency-domain simulations of distortion product (DP) generation and nonlinear interaction amongst traveling waves are here sampled. Simulations were carried out on a hydrodynamic model of the cochlea in which the main physical and geometric parameters of the human cochlea were represented. The relevant features of the model are: tectorial membrane weakly resonating at the characteristic frequency (CF) of the BM; viscous BM-outer hair cell coupling provided by the Deiters' cells; saturation of the cochlear amplifier at ~35 dB sound pressure level; smooth cochlear amplifier gain with maximum 50-55 dB amplification in the 1-3 kHz range.
Results
Our simulations show that the main source of the distortion product is not the CF site of f 2 , as hypothesized in [1] , but the site of the f 2 amplitude fall. Also, the phase behaviors of the primaries and the cubic DPs appear discrepant with those usually assumed in current literature. The discrepancies became relevant as the input levels approach the input/output curve plateaux from below.
A striking feature of our simulations is the total agreement of the DP emission amplitudes as functions of f 2 /f 1 ratio with experimental data from humans. Note the remarkable distortion of the phase profile affecting the DP at its generation site. The segment S in A shows the region where the DP phase is very close to the 2φ 1 -φ 2 , i.e. the DP phase as in the first order perturbation approximation.
